VOLUME JANUARY, 1942 NUMBER 
CONTENTS 
SECTION A.—PHYSICAL SCIENCES 
Page 


CANADIAN 
JOURNAL RESEARCH 


Rotational Structure the Birge-Hopfield Bands 


The Variances the Means and the Variance the Slope 
the Line Relation Linear, Composite, Bivariate 


SECTION B.—CHEMICAL SCIENCES 


Calcium dans les Séves les Sirops d’Erable 


Chemotherapeutic Studies: Preparation Substituted Sul- 
phonamides—C. Marchant, Lucas, and McClelland— 
with Appendix—The Determination Chemothera- 


NATIONAL RESEARCH COUNCIL 
OTTAWA, CANADA 


re 
i 
| 


Publications and Subscriptions 


The Canadian Journal Research issued monthly four 
sections, follows: 


Physical Sciences 

Chemical Sciences 
Botanical Sciences 
Zoological Sciences 


For the present, Sections and are issued under single cover, 
also are Sections and with separate pagination the four 
sections, permit separate binding, desired. 


Subscription rates, postage paid any part the world (effective 
April, 1939), are follows: 


Annual Single Copy 
and 2.50 0.50 
Four sections, complete 4.00 


The Canadian Journal Research published the National 
Research Council Canada under authority the Chairman 
the Committee the Privy Council Scientific and Industrial 
Research. All correspondence should addressed: 


Navional Research Council, Ottawa, Canada. 


Notice Contributors 


Fifty reprints each paper are supplied free. Additional reprints, required, 
will supplied according prescribed schedule charges. 


Reprinted entirety photo-offset from the original issue. 


‘ 


¥ i 


Canadian Journal Research 


Issued THE NATIONAL RESEARCH CANADA 


VOL. 20, SEC. JANUARY, 1942 NUMBER 


ROTATIONAL STRUCTURE THE BIRGE-HOPFIELD BANDS 


Abstract 


The 2-10, 3-11, 5-13, 5-14, and bands the system 
(Birge-Hopfield bands) have been photographed and measured. and 
branches are recorded and the indentification the transition 
definitely confirmed. B’, a’, and values are presented. 


Introduction 


Molecular nitrogen has strong system bands the Schumann region, 
and this system has been identified transition (1, Such 
bands should show and branches, but, far, measurements 
lines have not been recorded and, result, the certainty the assignment 
these bands transition has been questioned. 

The and branches question showed very clearly some plates 
the Birge-Hopfield system taken some time ago, and consequently was 
thought worth while record the results measurements these plates. 


Experimental 


Nitrogen from cylinder was excited discharge tube the type 
used for producing intense hydrogen continuum. The photographs were 
taken the third order the 3-metre grating the Physikalisches Institute 
Darmstadt. Interference the second order the strong second positive 
group nitrogen was eliminated semicylindrical quartz lens mounted 
front the slit the spectrograph and used prism. 

Hilger Schumann plates were used. 
usual the spectrum the iron arc was employed comparison spectrum 
and the plates were measured with Abbé comparator. 


Results 


Rotational analyses the 3-11, 4-12, 5-14, and bands 
have been made. There good deal overlapping some the bands, 
and usually impossible separate the branch lines the head the 
band. would expected, the branch lines show alternating intensities. 
The branch much more strongly developed than the and branches, 
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and most cases was measured beyond Q(40). Application combination 
differences indicates that the doubling the state very 
ments line frequencies are given Tables II, and III. 


TABLE 


WAVE NUMBERS THE LINES THE BANDS 


2-10 band. 50,252.50 3-11 band. 49,821.16 

P(J) R(J) P(J) R(J) 
39.5 
20.5 89.7 27.1 
67.3 51.8 77.9 
69.7 13.1 39.2 83.4 797.6 
50.8 87.9 20.1 58.0 
40.8 74.2 10.0 45.0 
30.1 60.9 699.4 31.2 70.8* 
19.2 46.8 88.1 
07.5 32.0 186.6* 76.7 02.8 53.9 
95.5 64.4 587.3 
82.7 01.2 51.9 71.8 
69.3 38.8 56.0 25.4 
42.3 51.0 11.2 22.0 03.2 
27.8 597.1 04.5 692.4 


Refers lines that are overlapped. 
TABLE 


WAVE NUMBERS THE LINES THE BANDS 


4-12 band. 49,391.50 5-13 band. 48,964.05 
P(J) R(J) P(J) R(J) 


88.2 
80.8 62.6 02.8 35.4 


64.8 37.3 07.0 


| 


WAVE NUMBERS THE LINES THE BANDS—Concluded 


TABLE 


4-12 band. 49,391.50 5-13 band. 48.964.05 


53.8 66.8 26.9 38.7 
299.6 41.2 42.2 14.5 
89.9 28.5 62.4 01.8 
79.8 14.7 44.8 52.1 788.5 17.8 
68.9 01.6 39.2 41.7 
58.0 188.1 30.4 60.8 02.9 
46.5 73.0 22.6 19.0 46.2 894.2 
34.0 57.3 06.8 31.1 84.3 
22.1 42.5 04.3 794.2 15.7 
81.3 699.5 65.5 
67.9 83.2 54.7 
53.4 66.4 43.7 
39.3 48.4 32.3 
TABLE III 
WAVE NUMBERS THE LINES THE BANDS 
44.2 
04.7+ 
87.6 30.8 49.2+ 
93.4 69.2* 20.8 ,496.8 
89.0 62.6* 16.0 89.3 
54.2 11.8 81.4 
46.6 16.0 06.3 
38.2 13.9 00.5 39.9 
69.2 29.4 11.2 494.1 
33.3 78.7 90.4 
24.6 66.9 46.0 
06.4 43.2 25.0 
896.6 29.9 66.1 15.2 
86.2 17.0 58.6 
75.6 02.8 50.9 
64.1 788.5 
73.8 34.0 
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TABLE 


5-13 band 5-14 band 5-13 band 5-14 band 
12.4+ 
14.8+ 
24.2+ 
30.3 
45.9 45.4 45.9+ 
60.6 60.5 60.3+ 
66.4 66.7 65.7 66.3 
69.5 69.2 69.6 69.6 
72.9 72.8 72.6 72.4 
81.8 81.5 81.5 81.3 
84.7 84.1 84.1 
87.0 87.0 86.8 


Using lines that overlap. 


The numbering was determined the usual methods (see, for example, 
Table gives combination differences for the and 5—14 bands. 
The agreement the values indicates that the two bands have the 
same upper state. The fulfilment the relation +1) P(J +1) 
R(J) Q(J) illustrated Table for the and bands and gives 
check the analysis the bands. The rotational constants were 
obtained from the combination differences the usual manner, using Q—P 
differences. The rotational constant, was calculated from the equations 


below, using preliminary B’s. 
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SPINKS: ROTATIONAL STRUCTURE BIRGE-HOPFIELD BANDS 


TABLE 


ROTATIONAL CONSTANTS 


Upper state, Lower state, 

Band 

3-11 1.551 —5.87 1.790 —5.78 


The values are presented graphically The results Appleyard 
and Watson and Koontz (taken from their graph) are included. From 
the figure, 0.022 and 0.018. The large number branch 
lines measured confirms the identification the system 


data; data Watson and 
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THE VARIANCES THE MEANS AND THE VARIANCE 
THE SLOPE THE LINE RELATION LINEAR, 
COMPOSITE, BIVARIATE DISTRIBUTION! 


CHARNLEY? 


Abstract 


The variances the means and the variance the slope the line relation 
linear, composite, bivariate distribution, which the variances and correla- 
tion coefficient the component populations remain constant, are analogous 
the corresponding variances linear regression line. The variances the 


means are respectively, and the variance the slope the line 
populations, the vertical variance the composite distribution around 


the line relation, the total number measures, and the variance 
the composite distribution around the Y-axis. 


relation where are the variances the component 


The variances the means and the variance the slope, the line 
relation linear, composite, bivariate distribution (1) that are needed 
testing the significance the differences two lines relation are entirely 
analogous those the corresponding parameters linear regression 
equation. view this close similarity the required variances might 
therefore written down inspection. They are, however, very easily 
deduced follows. 

Variances Means 


find the variance the mean, My, the composite distribution 
need consider only the vertical deviations the individual means the com- 
ponent populations. The variance the mean sample drawn from 


single component population Hence, there are 


populations and sample drawn from each component, the variance 
the mean the means the samples will 


the differ, the variance will 
1 Oy 
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Accordingly, terms single measures the variance the mean the 
2 


the total number measures. And similarly, the variance the 
Variance Slope Line Relation 
From the equation giving the value have 
x 
m= ’ 

where and are the respective standard deviations the means around 
the means the composite distribution. error then 


The square the error therefore 


Summing all the errors and dividing the number errors thus obtain 


which the correlation between the errors and 
Suppose now draw samples from one population. obtain 


the true mean this population, the squares the means the samples 


are therefore 

true large samples are drawn from this population, 
the variance the square the average sample 


But the mean the squares averages, each squared average having 


2 
the variance the samples drawn from the individual populations 
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are each size the variance the sum the squared averages 


and that the mean the squared averages 


find the variance from this last equation note that 


and, consequently, 


giving 


The variances and the standard deviations the different means 
around the means the composite distribution, are thus merely the variances 
the individual means divided the number component populations. 
Furthermore, since the correlation between averages samples drawn 
from single population the same the correlation between single measures 
(Appendix), the correlation between the errors and must also 
the correlation between single measures the individual populations. The 
required variance the slope the line relation, accordingly, 


5) 


which are the respective variances the two variates the com- 
posite distribution around the means these variates, and the total 
number measures. 

The form the last equation shows that the variance quadratic 
function that independent the nature the point set representing 
the means the component distributions, and that applicable any 
linear, composite, bivariate distribution. The preceding equation, the 
other hand, shows that the equation giving the variance the slope 
linear regression line (2) merely the special case this equation obtained 
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CHARNLEY: LINEAR, COMPOSITE, BIVARIATE DISTRIBUTION 
APPENDIX 


Let samples drawn from bivariate population which two charac- 
ters and are correlated with correlation averages the two variates 
samples are correlated, the means the two distributions will evidently 
remain the same. Let deviations taken from the respective means and let 


between the averages the samples 


Substituting the values and the product term have 


independent variate given pair sample associated with the dependent 
variates other pairs the sample. slight extension the product 
theorem* the sum the latter must zero. Hence 


where and are corresponding values single samples. Accordingly, 


since the total number measures Nn. 


*KELLEY Statistical method. The Macmillan Company, New York. 1923. 
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